-F~ acute dermal toxicity of guanidine nitrate was determined in rabbits by topical 0 application to sk,'in sites with a semiocclusive covering for 24 hours. No compound-related deatK; or clinical signs were observed at a limit dose of 2 g/kg during this study; howevc-er, guanidine nitrate did produce dermal'irritation under conditions of the study. 
INTRODUCTION
Guanidine nitrate is an intermediate product in the synthesis of nitroguanidine. Nitroguanidine is a primary component of US Army triple-base propellants and is now being produced in a Government-owned contractor-operated ammunition plant. The US Army Biomedical Research and Development Laboratory (USABRDL), as part of its mission to evaluate the environmental and health hazards of military-unique propellants generated by US Army munitions-manufacturing facilities, reviewed the nitroguanidine data base and identified significant gaps in the toxicity data (1).
The Division of Toxicology, LAIR, was tasked by USABRDL to develop a genetic and mammalian toxicity profile for nitroguanidine, related intermediates/by-products of its martifacture, and its environmental degradation products.
Objective of Study
The objective of this study was to determine the acute dermal toxicity potential of guanidine nitrate in male and female New Zealand White rabbits. 
MATERIALS
A this study. The rabbits arrived at LAIR on 21 June 1984 and were identified individually with ear tattoos numbered 84F451-84F455 for males and 84F456-b4F460 for females. The animal weights ranged from 2.7 to 3.5 kilograms on receipt and from 2.7 to 3.7 kilograms at dosing. Additional animal data appear in Appendix B.
METHODS
This study was done in accordance with the LAIR Standard Operating Procedure OP-STX-30, "Acute Dermal Toxicity Study" (2) , and EPA guidelines HG-Acute-Dermal, "Acute Exposure, Dermal Toxicity" (3) .
Grup Assignments/Acclimation
The rabbits were quarantined/acclimated for 25 days before the study. During quarantine, they were given one application cf Canex mineral oil (Pitman-Moore, Inc., Washington Crossing, NJ) for earmite prevention. After . quarantine, the rabbits were maintained in the same * toxicology animal room for the remainder of the study. The hair on the exposure site was clipped 24 hr before dosing.
-..
No randomization was nec; ssary as there was only one dose level.
"I%
Dosage Levels
A "limit test" was conducted in which 5 male and 5 female rabbits were assigned to the test group that received 2 g/kg of guanidine nitrate applied to the dorsum.
Compound Preparation
According to body weight, 6.19 to 7.49 g of test compound was mixed with 10 ml of isotonic sodium chloride to form a paste. Preparation of the dosing material was performed immediately before application to the animal. Previous testing showed guanidine nitrate to be stable in an aqueous vehicle for a period exceeding the time required to prepare and apply this dosing material (Appendix A).
Test Procedures
The application sites on the dorsal and lateral sections of the animal (roughly 300 cm 2 in area) were close-clipped with electric clippers (Oster Model A5, Size 40 blade, Sunbeam Corp., Milwaukee, WI) 24 hours before applying the test compound. The compound was placed under a 7-in by 7-in piece of gauze dressing (Curity cover sponges, Kendall Co. Hospital Products, Boston, MA) which was then taped to the back with hypoallergenic tape (Durapore Surgical Tape, 3M Corp., St. Paul, MN).
The trunk of the animal was then wrapped with Vetrap® bandaging tape (Animal Care Products, 3M Corp., St. Paul, MN) to hold the patch in place and prevent the animal from ingesting the compound. The Vetrap® was anchored in place cranially and caudally by strips of Conform® elastic tape (Kendall Co. Hospital Products, Boston, MA).
The wrappings were left in place for 24 hr. When the wrappings were removed, the exposed area was wiped with a piece of gauze moistened with 0.9% saline to remove any remaining compound.
Observations
Observations for mortality and signs of acute toxicity were performed daily using the following procedure:
(1) animals were observed undisturbed in their cages, (2) animals were removed from their cages and given a physical examination, and (3) animals were observed after being returned to their cages. On the day of dosing, the animals were checked intermittently throughout the day. Observations were recorded daily for the remainder of the two-week test period. A second "walk through" observation was performed each day with only significant observations recorded. The application site was examined 1/2, 24, 48, and 72 hr after patch removal, and all lesions were noted and graded. Animals were weighed seven times over the study test period. During evaluation of the exposure site, the intensity of each dermal reaction was graded according to a scale which included five categories tz describe severity. Severity was defined as very slight, slight, moderate, well-defined, and severe. At the end of the 14-day period, animals were sacrificed with sodium pentobarbital and evaluated at necropsy. Skin was taken from the exposed area and examined microscopically.
Duration of Study
The study period was 14 days and was preceded by a 25-day quarantine/acclimation period. Appendix C contains a complete listing of study events.
Changes/Deviations from Procedures
An additional eleven days were added to the quarantine period for the animals to become acclimated to environmental conditions. Animals were fed approximately 150 g/day of Certified Purina Rabbit Chow 5322 instead of 110 g/day. These changes did not have a significant effect on the study.
Raw Data and Final Report Storage
A copy of the final report, study protocols, raw data, SOPs, and an aliquot of the test compound will be retained in the LAIR archives.
RESULTS
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Clinical Observations
During the course of the study, clinical observations .Nre split into two major categories: those related to the *general health of the animal and those related to skin exposure.
Systemic: None of the clinical systemic signs were interpreted as signs of toxicity attributable to the test compound (Table I) . Dermal administration of guanidine nitrate had no effect on body weight (Table II) .
Dermal: Signs associated with dermal toxicity included -.
erythema, edema, and necrosis (Table I) . Dermal irritation was scored at 1/2, 24, 48, and 72 hr for edema and erythema.
".
Results are presented in Table III . The most p . 0, 0 notable sign of dermal irritation was erythema, which was apparent on all animals at the 1/2-hr observation. By 72 hr, the erythema had disappeared in all but two rabbits. Edema occurred on two of the animals at the 1/2-hr observation, three animals at the 24-hr observation, and no animals at the 48-hr observation. Necrosis was the most serious dermal reaction. On one male (84F454), the necrotic area was 2 cm in diameter and persisted as a scab for the entire 14 days of the study.
Gross Pathological Observations
Guanidine nitrate did not produce pathological changes observable at gross necropsy. Sections taken of treated and control skin were examined microscopically, and no lesions were found. A copy of the pathology report is presented in Appendix D.
DISCUSSION
e Guanidine nitrate was not lethal to rabbits dosed at 2 g/kg body weight for an acute dermal toxicity test. The acute dermal toxicity test also indicated that this dose of guanidine nitrate did not cause any other systemic toxicity when applied to approximately 10% of the rabbits' body surface area. Dermal irritation was observed at the site of exposure. Guanidine nitrate has been shown to produce severe dermal irritation (4); however, it was administered at considerably higher concentrations than in the present study. Necrosis and eschar formation in one animal could be explained as a localized concentration of the guanidine nitrate under the patch or as an area that was shaved more closely and therefore was more sensitive to the irritative effects of guanidine nitrate. Failure of the microscopic examination to reveal any lesions in the skin of the animal with a scab suggests that the skin under the scab had already healed.
CONCLUSION
Guanidine nitrate was not lethal to rabbits following dermal exposure for 24 hours at a "limit dose" of 2 g/kg. Guanidine nitrate was a dermal irritant under conditions of • the study. 
